DNA adduct formation and induction of micronuclei and mutations in B6C3F1/Tk mice treated neonatally with acrylamide or glycidamide.
Acrylamide, a food contaminant, is carcinogenic in experimental animals, with both genotoxic and nongenotoxic pathways being proposed. To obtain information regarding mechanisms of acrylamide tumorigenesis, we compared the extent of DNA adduct formation and induction of micronuclei and mutations in mice treated neonatally with acrylamide and its electrophilic metabolite glycidamide. Male and female B6C3F1/Tk mice were treated intraperitoneally on postnatal days (PNDs) 1, 8 and 15 or PNDs 1-8 with 0.14 or 0.70 mmol acrylamide or glycidamide per kg body weight per day. One day after the final dose, B6C3F1/Tk(+/+) mice were killed to measure DNA adduct levels and peripheral blood micronuclei. Three weeks after the last treatment, B6C3F1/Tk(+/-) mice were killed to assess the Hprt and Tk mutant frequencies in spleen lymphocytes. The levels of N7-(2-carbamoyl-2-hydroxyethyl)guanine, the major glycidamide-DNA adduct, decreased in the order 0.70 mmol glycidamide > 0.70 mmol acrylamide > 0.14 mmol glycidamide approximately 0.14 mmol acrylamide. Only glycidamide increased the frequency of micronucleated reticulocytes and normochromatic erythrocytes. In mice treated on PNDs 1, 8 and 15, the Hprt mutant frequency was increased by 0.70 mmol glycidamide. In mice dosed on PNDs 1-8, 0.70 mmol glycidamide caused extensive mortality; each of the other treatments increased the Tk mutant frequency, whereas acrylamide increased the Hprt mutant frequency. These data suggest that the mutagenic response in neonatal mice treated on PNDs 1, 8 and 15 is due to glycidamide, whereas mutations resulting from dosing on PNDs 1-8 are due to another mechanism.